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Open Statistical Data

● Publishing open statistical data is getting increased attention 
on the Web at various levels of governments.

● Open government data increases government transparency, 
and accountability, contributes to economic growth and 
improves administrative processes.

● A variety of open statistical data are published in various 
domains, including public health.

● The lack of meaning behind the statistical data makes it 
impossible to form a network and link this kind of data to infer, 
create and query knowledge.
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A Knowledge Graph for Open Statistical Data

● Interconnectivity between isolated open datasets gives a machine 
much information to work with, thereby strengthening its ability 
to deduce relations and infer meaning.

● The design of a knowledge graph allows machines to draw new 
inferences that enrich the information available to users. 

● Using classes and relationships, designing a knowledge graph 
links arbitrary entities or concepts from different domains.
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Canada Open Data

● Overall, Canada has 11 provinces and territories with 
approximately 11,771 published datasets in different domains 
ranging from “Business and Economy” to “Health and Wellness”.

● Each province publishes open statistical datasets via a provincial 
open data portal in different formats, including CSV, JSON, and 
Excel. 

● A few of them allow users to export data in RDF format, they do 
not follow the Linked Data vocabulary five-star standards, and the 
open data portals are usually not linked to one another.
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Canada Open Data (cont.)

● The datasets are isolated within or among the data portals, while 
many are conceptually linked. 

● Statistical data regarding diseases in a province in different years 
should be manually analyzed to answer some important 
questions like: "Which viral diseases had the most number of 
cases in a province in 2017?". 
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Provincial Open Data - Nova Scotia
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Provincial Open Data - Alberta
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Data Model for Statistical Data
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Metadata in Open Statistical Data
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Open Statistical Data: Observations
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Knowledge Graph Construction Process
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Creating Knowledge Graph for Disease Datasets

● Data collection: Used Python to download Nova Scotia datasets 
via Socrata API

● Data preparation: Analyzed the dataset and found 21 disease 
datasets

● Ontology: Created an ontology to struct the disease datasets

● Enrichment: Connected the datasets to the disease ontology 
(https://disease-ontology.org/) 

● Semantic rules: Created SWRL rules in the knowledge graph to 
answer queries

● Published the constructed RDF knowledge graph on Zenodo 
website https://zenodo.org/record/5517236#.YmuvzvPML6Y 
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Ontology based on RDF Cube Library
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Query Answering
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● What are the viral infectious diseases in Nova Scotia?
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Conclusion and Next Steps

● Constructed a knowledge graph for open statistical data using the 
Semantic Web technologies and tools (RDF, SWRL, Protégé).

● Connected 21 statistical datasets in disease domain.

● The collected datasets had same structure. However, this is not 
the case in the other datasets.

●  There are two challenges:

○ How to connect different datasets with different structures?

○ How to connect similar datasets in different provinces?
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